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Exaluation of the dissertation with title "Development of high-strength sealing materials
madificd with nanofillers” submitted by Myshyrova Zh. K.

AMyshyrova Zh K. dissertation is devoted 1o the development of high-sirength sealing materials
modified with nanofillers, This rescarch has heen carred out a1 Al-Farabi Kazakh National University. in the
Depanment of Chemical Physics of Materials Science. During her PhD studies, Myshyrova Zh K. investigated
the structure and properties of nanomaterials. For this purpose, she has learnt and used state-of-the-an
instrumentation and methodology.

The mamn results of Myshyrova Zh K.'s rescarch have been presented at several international and
national conferences. In addiion, some of the resulls hase been published in conference proceedings or as
Journal papers in peer-reviewed journals, Some results are submitted for publication or in preparation for
publication. During her PhD, Myshyrova ZhK. has been a Nexible and determined rescarcher. She has
worked independently. especially at the end of the PhD: has mastered important techniques in her discipline
and has had the experience of preparing her results and text for sciemtific publications. She has good
theoretical foundations as well as practical knowledge. This has made it possible for Myshyrova Zh K. to
successiully complete her work on her dissertation 1o a very good standard,

I'he following resulis have been achieved during this thesis:

I.  Advantageous methodology for obtaining polysulfide oligomers was optimised. The resultant matenals
increased up to 16% in tensile strength and decreased up to 15% in relative elongation at break up.

2. Preparation of semiconductor materials based on silicone sealants of desired electrical resistance
{(p 2.34>10 Ohm~>m).
3.  Study of compositional changes in sealing materials on reducing their operating temperatures (10 -60 °C)

and improve their adhesion characteristics (10 0.8 N/mm?).

The PhD student Myshyrova Zh, K. has conducted in-depth rescarch while guided by Prof Marat
Tulepov as director of studies. A comprehensive discussion of the experimental resulis has been prepared in
the current context of the literature. This thesis has achieved novel results, has involved high technical level.
and provides solutions 10 an existing pap in the field related to obtaining liquid thiokols: an urgent global
industry need. The dissertation "Development of high-strength scaling materials modified with nanofillers”
by Zhanat Myshirova is reccommended for the degree of Doctor of Philosaphy (PhD).
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MK, MbIlW s pOoBa yeniHFaH «H
b ‘HdH0 TOATLIPFBILTapMEr MOAMDUKauvsnaHFar Gepiktir MOFARE THIFLI3AIFbiL
AIPAS! B3IPNCY» TaKupuiBbIMASTLI AUCCEPTAUUAFS WONY

M, K. Muiwbiposasb:
A Mavepupan : H nl1C§GDTaut4RCbu HEHO TOATLIPDFBIWTAPMEH MOARGUKAUMANIHFarn BepirTIn ~ofapu
e Tl A3pAbt  o3lpneyre  apuanfan. byn seprrey In-Capaby  aTwiHaarsl Kaiaw  ynTTbik
~ ’ bt ‘ ‘ :
EPUINTAHY XUMMANLIK duanka wadeapacsiHaa MYPTI2INAL ACNKMPaRTYDRALRE OKLiN Aypres

w@sinae M. K. Moiwbiposa Hanomar
EPMANAAPAbLIH KYPLINbIMBL MEH KA
CUeTT
1Z2M3H3YW KYPBINFRINZD MEH aQICTEMENERM 3BPTTEN, KONAAH/LY! bR e M Sl

M. K. MblwbIDC2aHbIlg  28pTTeynepiHiv, - Heriar

' Hatumenep BipHewe xan \
(OHQEepsHUMANapaa yooHblagbs., CoHnimew P £ SARERCIEh e

HKaTap Keabip  HaTUKENep HKOHOBDEHUUR M D :
HItH3XTADbIM HES ATEPASALSPbIHBIR
SKTapeiHOa HEMECE DEUSH3MRNAHTAH MypHANAAPAE Maxananap rypisge wapwsnadisl. Keabip Harumeneé

:*/ED"'ﬂﬂa\‘ YWIH YCBIHSINIGH HEMECE MAPWANAYF3 AaNbIHAbIK C3TuICuMaa. JOXKTOpAuIK Bapemecin any keldirge . K,
1::?::‘:::iigc::‘:::!co:z:za-A;iK:anbl 3eprTeyuwr Gonael. O gepBec ymbic ICTELN, 3CIpeCeE AOKTOPNbiA

{ : ; JBHlH,L'.E MaHBI3ab! SAICTEDAI MEHTEPIEH HAHE FhINbIMW MBPUARNAHLIMAZPD YWIH 23
13TVHENEDI MK M3ITIHASPIh pnavkinaayns Tamipubec: Ban. Oroi MaKCbl TECPUAABLIK HEM3I, COoHbiMEH KAT3D

1pam.v.na_nbm Sinimi Bap. Byn K. K. MullunpoBara QUCCEPTALMAMEH MyMBICTbl BTE MOFapbl AERISALE CaTTI 3AKTAYF3
wymsinaix Bepa.

OcCo! MyMoICTbl OpbiHaay DaptiCuiHAa KSNRCI HSTWHENESPTE KO METKI3NALL

1 L 5 . ) 1 v
1. Nonvcynodwdii  OAMIOMEPNCPAl  aNy4biH  THIMAL  SAICTEMECI  OMTaANaHAbIDsNAb.  ANbIHFEH
VaTepManAzpasiH Co3biy SepikTin 16% - 7a 9CT1, 30 MEIPThiAy Ke3IHGE CANLICThIDMaAb! CCIsNY 15% - 3 Temexaear.

2. KaxeTtri 3nekTo kegeprici $ao CUMNMMOMAbB! ThIFnI3AasmwTapia HETISASNTEH M3PThIN3A  STHIFMW
wartepranaapas any.

(0 2,34x10 Omxm).

3. MyMbIC TEMNeparygacsiHbi+ Temenaey: [-60 *C gein] maHe CNapasiH aare3vansiy CANa3TTamanapolnsin
b ~
#arcapys! (0,8 H/mm® aevn) ke3iHae Teifei34afblw MaTepranaapas!t, KyDamblHAEFbl O3repicTepal 3epiiey.

AcnupanT M. K. MblbiPOBa FbiNbIMA METERII DETIHAE npodicccop Mapat TeNnenosioiH HeTexwinirmen
repenr 3epTTey mypri3an. Kazipri 20ebiu epEKTERre CAVKET IKCNEPUMEHT HSTURENEDIN SrHeR-Terwenm Tanxpnay
A3V rASASel. Byl MymBICT3 =ana HSTVHENEDIe KOA MEeTKIZINAI, HOFAPo! TEXHUKATBIK OEHIEV KONO3rblNant MSHE
INEMAIK BHEPRBCINTIA WYFSIN KAMETTIIN Gonbin T30bINATLIN CyWbIK TUOKONAZPSp! ANy C3A3CkIHAFEI 020 OAKEINBIKTE
HOMO YLIH Wwewimaep yebirbinasl. HaHaT MellbipoBakbiK "Haka TONTLIDFLIWTSPMEH MoandaKaLmaAnarran Sepiktin
«OFEPL! Toifbi30assIL MaTepwrannapas! asipney’ OQUCCEPTIUURCH! ¢unocoduna nokTopbl (PhD) FeinbiMi ASpEmECH
3YF3 YCeiAsINOs!,

WbiH HyperTEH

Poza byckeTc

Accoummuposantpii npodeccop

yKapaTblAbICTaHy FailsiMA306!:, GaAPMALMRA HIHE XUMAR mexTed!
KUHICTOH YHUEEPTUTETI

JfeHeenes mMep: / «3n-Papabu ameindafel Ka3ak ynmmels yHuUsEpDCUMEMmi» KOMMEDUUANDIK EMEC
QRUUOHEDMIK KROFaMa!

XUmMURA W IHE XUMURBIN MexHaA02uA cmnwvomem:/



